ABSTRACT PARNAS, J6ZEF (Academy of Medicine, Lublin, Poland). Differentiation of brucellae by the aid of phages. J. Bacteriol. 82:319-325. 1961.-There appears to be no absolute specificity of phages for the three species of the genus Brucella. The phage test is only supplementary to biochemical and serological methods for species differentiation. Pickett and Nelson (1950) were the first to examine brucellaphage. Drozewkina, Uralewa, and Czerczenkowa (1955) made fundamental examinations of brucellaphages that they isolated. Others (Mamacaszwili, 1958; Vershilova and Ostrowskaja, 1956; Dubrovskaia, Ostrovskaia, and Glubdzina, 1958) also made important observations on brucellaphage. In 1956 I obtained from the Institute of Gamaleja the "Tbilisi" phage which, according to Vershilova and Ostrowskaja (1956) , lysed cultures of Brucella abortus but not Brucella suis or Brucella melitensis. This was an important observation and use of the standard World Health Organization strains (B. melitensis strain 16M, B. suis strain 1330, and B. abortus strain 544) confirmed the action of "Tbilisi" phage (Parnas, 1957) . Accordingly, at the request of the World Health Organization, the Tbilisi phage was sent to Stableforth at the Central Veterinary Laboratory (Weybridge, England), van Drimmelen at the University of Pretoria, Stinebring and Braun at Rutgers University, and Jones at the University of Wisconsin. Data from these laboratories (Brinley-Morgan, Kay, and Bradley, 1960; Stinebring and Braun, 1959; van Drimmelen, 1959; Jones, 1960) (1943) and Wilson and Miles (1932) , yet they were lysed by Tbilisi phage. This observation was also made by Jones (1960) .
when tested by the methods of Huddleson (1943) and Wilson and Miles (1932) , yet they were lysed by Tbilisi phage. This observation was also made by Jones (1960) .
The purpose of the present paper is to present data on examinations made from 1957 to 1960 of 44 brucellaphages on over 329 cultures of brucellae from my own collection. After examination of such a large number of brucellae, the initial optimism concerning the possibility of the use of phages to differentiate the species of the genus Brucella appears not to be entirely justified. Brucellaphage is useful in differentiating the brucellae, but only as a supplement for the methods of Huddleson (1943) and Wilson and Miles (1932) , not as the sole determinative test.
MATERIALS AND METHODS
Phages. The Tbilisi phage (Vershilova and Ostrowskaja, 1956), phages P, Mp1p, and 2XIt (Drozewkina et al., 1955) , and 34 The data from the examination of phages P, Mt, and Mp on 250 strains of brucellae are given (Table 1) . Table 2 shows the results of the examination of Brucella strains collected from 1957 to 1958 with 14 phages isolated from typical and atypical strains of Brucella bovis and B. suis. In 1959, I isolated 17 phages from old Brucella cultures (strains bovis and suis), and these were tested on standard strains of brucellae (Table 3 ). In addition, ten phages were tested on 205 brucellae strains (Table 4) . Table 5 gives data on three phages isolated. When these were tested on the standard cultures, the phages acted like the Tbilisi phage, and, when tested on a great number of other brucellae, they were found to lyse some strains of species other than B. abortus. But the greatest percentage of cultures lysed with B. abortus.
The photographs presented here illustrate some problems. In Fig. 1 Figure 2 illustrates the action of phages 212/XV and 24/II on typical strains of B. bovis. Phage 24/II in the titer 10-3 is especially strong. In the last sector (E) on the right in Fig. 2 respect phages P and Mt are polyvalent but phage Mp is monovalent. My own phages, 10/I, 24/1I, and 212/XV, appeared to be specific for B. abortus when tested on the standard strains, but were polyvalent when tested on a large number of typical and atypical strains of the three Brucella species.
In conclusion, there appears to be no absolute specificity of phage to species. The phage test is useful as a supplementary test to the biochemical and serological methods (Huddleson, 1943; Wilson and Miles, 1932) of species differentiation. Examination by phage of more brucellae strains from all parts of the world is necessary.
